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ABSTRACT : 

PROBLEM TO BE SOLVED: To solve a problem that a vacuum thin gap exists 
between a focus ring 2 and a wafer chuck 1, heat transmission between them is 
inferior, the focus ring 2 cannot be cooled like a wafer W, the focus ring 2 is 
remarkably higher than the temperature of the wafer W and the etching 
characteristic of the outer edge of the wafer W is deteriorated due to the 
influence of the temperature. 

SOLUTION: The mounting device of an object is provided with the wafer chuck 
11 incorporating a refrigerant passage 11C on which the wafer W is mounted, and 
the focus ring 12 arranged at the outer edge of the mounting face of the wafer 
chuck 11. The heat transmission medium 15 is disposed between the wafer chuck 

11 and the focus ring 12. A fixing means 16 pressing and fixing the focus ring 

12 to the wafer chuck 11 is arranged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Installation equipment of the processed object characterized by making a heat transfer 
medium intervene between the above-mentioned installation base and the above-mentioned focal ring in 
the installation equipment of the processed object equipped with the installation base which contained 
the cooler style which lays a processed object, and the focal ring arranged at the periphery edge of the 
installation side of this installation base. 

[Claim 2] Installation equipment of the processed object according to claim 1 characterized by 
establishing a press means to press and fix the above-mentioned focal ring to the above-mentioned 
installation base. 

[Claim 3] The above-mentioned press means is installation equipment of the processed object according 
to claim 2 characterized by having the contact section in contact with the periphery edge on the above- 
mentioned top face of a focal ring, the installation section which is caudad prolonged from this contact 
section and surrounds the above-mentioned installation base, and the holddown member which fixes this 
installation section to the above-mentioned installation base. 

[Claim 4] Installation equipment of the processed object according to claim 3 characterized by forming 
the above-mentioned contact section and the above-mentioned installation section by the ceramic. 
[Claim 5] Installation equipment of a processed object given in any 1 term of claim 1 characterized by 
forming the above-mentioned heat transfer medium by the metal, the ceramics, or the heat-resistant 
elastic member - claim 4. 

[Claim 6] Installation equipment of the processed object according to claim 5 characterized by forming 
the above-mentioned heat-resistant elastic member by conductive silicone rubber. 
[Claim 7] In the installation equipment of the processed object equipped with the installation base which 
contained the cooler style which lays a processed object, and the focal ring arranged at the periphery 
edge of the installation side of this installation base Installation equipment of the processed object 
characterized by having made the heat transfer medium which consists of a metal or ceramics intervene 
between the above-mentioned installation base and the above-mentioned focal ring, and joining the 
above-mentioned focal ring to the above-mentioned heat transfer medium through heat transfer nature 
adhesives. 

[Claim 8] Installation equipment of the processed object according to claim 7 characterized by having 
established the ring-like crevice in the periphery edge of the above-mentioned installation base, and 
preparing the gas supply section which supplies gas excellent in heat transfer nature to the above- 
mentioned crevice. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the installation equipment of the processed object used 
for plasma treatment equipment in more detail about the installation equipment of a processed object. 
[0002] 

[Description of the Prior Art] As plasma treatment equipment, the CVD system, the etching system, or 
the ashing device is widely used as semiconductor fabrication machines and equipment. The equipment 
which lays processed objects, such as a wafer, is installed in the plasma treatment interior of a room. 
This installation equipment is equipped with the installation base (wafer chuck) 1 in which Wafer W is 
laid, and focal Ring 2 arranged at the periphery edge of this wafer chuck 1 top face as shown in drawing 
8. 

[0003] In performing plasma treatment to Wafer W, after laying Wafer W on the wafer chuck 1 of the 
processing interior of a room, where a processing room is held to a predetermined degree of vacuum, on 
the wafer chuck 1, Wafer W is laid and it fixes, for example, high-frequency power is impressed to the 
wafer chuck 1 , and it generates the plasma in the processing interior of a room. It converges on Wafer W 
through focal Ring 2 on the wafer chuck 1, and the plasma performs predetermined plasma treatment 
(for example, etching processing) to Wafer W. Although the temperature of Wafer W becomes high by 
etching, Wafer W is cooled through the wafer chuck 1 using a cooler style. Under the present 
circumstances, backside gas, such as gaseous helium which was excellent in thermal conductivity from 
wafer chuck 1 top face, is turned to the rear face of Wafer W, the heat transfer effectiveness between a 
sink, and the wafer chuck 1 and Wafer W is raised, and Wafer W is cooled efficiently. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the case of the installation equipment of the 
conventional processed object Since focal Ring 2 is the structure merely laid on the wafer chuck 1 only, 
A vacuum slit is between focal Ring 2 and the wafer chuck 1, and heat transfer between both is bad. 
Cannot cool focal Ring 2 like Wafer W, but focal Ring 2 becomes quite higher than the temperature of 
Wafer W. The periphery edge of Wafer W became an elevated temperature from that inside under this 
effect, the etching property in this part worsened, and the problem of hole omission nature getting worse 
or the selection ratio of etching falling has arisen, in addition, Mr. Fukashi predetermined with hole 
omission nature — etching — certain --******— the property which can do things is said. If hole 
omission nature is bad, a ditch lump is lacking and it cannot etch to the predetermined depth. 
[0005] Especially, recently, since diameter[ of macrostomia ]-izing of Wafer W and efforts for detailed- 
ization overly to progress by leaps and bounds, lose the futility of one wafer W moreover, and take 
many at least one device are made, a device is taken increasingly till just before [ periphery ] Wafer W. 
Therefore, the temperature rise of focal Ring 2 has come to influence the yield of a device greatly. 
[0006] This invention was made in order to solve the above-mentioned technical problem, controls the 
temperature rise of a focal ring, loses a change of the plasma treatment property in the near with time, 
and aims at offering the installation equipment of the processed object which can process the whole 
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processed object surface to homogeneity. 
[0007] 

[Means for Solving the Problem] The installation equipment of the processed object of this invention 
according to claim 1 is characterized by making a heat transfer medium intervene between the above- 
mentioned installation base and the above-mentioned focal ring in the installation equipment of the 
processed object equipped with the installation base which contained the cooler style which lays a 
processed object, and the focal ring arranged at the periphery edge of the installation side of this 
installation base. 

[0008] Moreover, the installation equipment of the processed object of this invention according to claim 
2 is characterized by having set to invention according to claim 1, and establishing a press means to 
press the above-mentioned focal ring to the above-mentioned installation base, and to fix. 
[0009] Moreover, as for the above-mentioned press means, the installation equipment of the processed 
object of this invention according to claim 3 is characterized by having the contact section in contact 
with the periphery edge on the above-mentioned top face of a focal ring, the installation section which is 
caudad prolonged from this contact section and surrounds the above-mentioned installation base, and the 
holddown member which fixes this installation section to the above-mentioned installation base in 
invention according to claim 2. 

[0010] Moreover, the installation equipment of the processed object of this invention according to claim 

4 is characterized by forming the above-mentioned contact section and the above-mentioned installation 
section by the ceramic in invention according to claim 3. 

[001 1] Moreover, the installation equipment of the processed object of this invention according to claim 

5 is characterized by forming the above-mentioned heat transfer medium by the heat-resistant elastic 
member in invention given in any 1 term of claim 1 - claim 4. 

[0012] Moreover, the installation equipment of the processed object of this invention according to claim 

6 is characterized by forming the above-mentioned heat transfer medium by conductive silicone rubber 
in invention according to claim 5. 

[0013] Moreover, the installation equipment of the processed object of this invention according to claim 

7 In the installation equipment of the processed object equipped with the installation base which 
contained the cooler style which lays a processed object, and the focal ring arranged at the periphery 
edge of the installation side of this installation base The heat transfer medium which consists of a metal 
or ceramics is made to intervene between the above-mentioned installation base and the above- 
mentioned focal ring, and it is characterized by joining the above-mentioned focal ring to the above- 
mentioned heat transfer medium through heat transfer nature adhesives. 

[0014] Moreover, the installation equipment of the processed object of this invention according to claim 

8 is characterized by having established the ring-like crevice in the periphery edge of the above- 
mentioned installation base, and preparing the gas supply section which supplies gas excellent in heat 
transfer nature to the above-mentioned crevice in invention according to claim 7. 

[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in drawing 1 - drawing 6 . The installation equipment 10 of the processed object of this operation 
gestalt is equipped with the installation base (wafer chuck) 1 1 in which the processed object (for 
example, wafer) W is laid as shown in drawing 1 , and the focal ring 12 arranged at the periphery edge 
of this wafer chuck 11, and 800kHz RF generator 14 is connected to the wafer chuck 1 1 through 
BUROKKIMBUKONDENSA 13. This wafer chuck 1 1 is formed as an electrode of for example, 
aluminum aiumite, an alumina ceramic, etc., and the focal ring 12 is formed with conductive ingredients, 
such as silicon and silicon carbide. The installation equipment 10 of this processed object is arranged in 
the processing room (not shown). The plasma generating means is arranged above the installation 
equipment 10 of a processed object. When the up electrode has been arranged above the installation 
equipment 10 of a processed object as a plasma generating means, high-frequency power with a 
frequency higher than a lower electrode (for example, 27.12MHz) is impressed to this up electrode, and 
the plasma is generated. Therefore, in a lower electrode, auto-bias potential occurs with the high- 
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frequency power, and the plasma is generated with the high-frequency power in an up electrode. 
[0016] It **, refrigerant passage 1 1C is formed in the above-mentioned wafer chuck 1 1, a cooling 
medium (for example, ethylene glycol) circulates through the inside of this refrigerant passage 1 1C, and 
Wafer W is cooled through the wafer chuck 11. Apart from refrigerant passage 1 1C, the gas passageway 
(not shown) along which backside gas, such as gaseous helium as a heat transfer medium, passes carries 
out opening, and is formed by installation side 1 1 A in the wafer chuck 11, backside gas is turned to the 
rear face of Wafer W from installation side 1 1 A, gaseous helium is supplied, and Wafer W is efficiently 
cooled by the wafer chuck 1 1 . 

[0017] The top face of the above-mentioned wafer chuck 1 1 is formed as wafer installation side 1 1 A. 
Ring-like installation side 1 IB is formed in the outside of wafer installation side 1 1 A with a level 
difference, and the focal ring 12 is arranged on this ring- like installation side 1 IB. The focal ring 12 and 
the heat transfer medium 15 formed in the shape of a ring between ring -like installation side 1 IB 
intervene, and this heat transfer medium 15 makes smooth heat transfer between ring-like installation 
side 1 IB and the focal ring 12. This heat transfer medium 15 was formed of the elastic member with 
thermal resistance, such as for example, conductive silicone rubber, and is stuck with ring-like 
installation side 1 IB and the focal ring 12 through the below-mentioned press means 16. The top face of 
the focal ring 12 is high slightly rather than the top face of the wafer W on wafer installation side 1 1 A. 
Inside the focal ring 12, as shown in drawing 2 , thin-walled part 12A with the top face and level 
difference is formed, and the periphery edge of the wafer W on installation side HA******stolst 
thin- walled part 12 A. Moreover, as shown in this drawing, 2nd thin-walled part 12B is formed in the 
outside of the focal ring 12 like the inside, this thin- walled part 12B is pressed with the below- 
mentioned press means 16, and the focal ring 12 is fixed on ring-like installation side 12B. 
[0018] It ******$ in the outside of the above-mentioned ring-like installation side 1 IB with a level 
difference, section 1 ID is formed, and the press means 16 is attached in this overhang section 1 ID. It 
******s with ring-like installation side 1 IB, and the peripheral face between section 1 ID is covered 
with the 1st covering member 17 of the shape of a cylinder formed with heat-resistant ingredients which 
cannot carry out raising dust easily, such as a quartz. Flange 17A is formed in the lower limit of this 1st 
covering member 17, and this flange 17A is contained by Mizouchi formed inside overhang section 
1 ID, and is flat-tapped with overhang section 1 ID. 

[0019] The tubed part material 1 8 with which the above-mentioned press means 16 covers the external 
surface of the 1st covering member 17 as shown in drawing 1 , The ring-like member 19 arranged in the 
lower limit of this tubed part material 1 8, and the 1 st screw member 20 which connects the tubed part 
material 18 with this ring-like member 19, It has the 2nd screw member 21 which juts out the ring-like 
member 19 and is concluded to section 1 ID, and he turns the focal ring 12 to ring-like installation side 
12B, and is trying to press. As shown in drawing 1 and drawing 2 , flange 1 8 A is formed inside the 
upper limit of the tubed part material 18, and this flange 18A engages with 2nd thin- walled part 12B of 
the focal ring 12. The tubed part material 18 is formed with the heat-resistant ingredient in which for 
example, the product made from an alumina ceramic cannot carry out raising dust easily, and the ring- 
like member 19 is formed of aluminum alumite. 

[0020] The through tube penetrated in the direction of an axis is formed in hoop direction regular 
intervals at the above-mentioned tubed part material 18. As for each through tube, the radius is greatly 
formed for the Johan section from the bottom half section. Moreover, the female screw corresponding to 
the above-mentioned through tube is formed in the ring-like member 19, and the 1st screw member 20 
with which the bottom half section of a through tube was equipped is screwing with the female screw of 
the ring-like member 19. Moreover, the Johan section of a through tube was equipped with the pillar- 
shaped member 22, by the pillar-shaped member 22, the Johan section of a through tube was buried and 
the tubed part material 18 is reinforced. This pillar-shaped member 22 is formed with the same 
ingredient as the tubed part material 18. 

[0021] Moreover, the 2nd covering member 23 was fixed to the periphery edge of the above-mentioned 
overhang section 1 ID, and thin-walled part 19A formed in the outside of the ring-like member 19 of the 
2nd covering member 23 is covered. And the ring-like member 19 is concluded to the 2nd covering 
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member 23 through the 2nd screw member 21, as a result the press means 16 is fixed to the wafer chuck 
11. And this covering member 24 by which the external surface of the above-mentioned press means 16 
is covered with the 3rd covering member 24 is formed with heat resistant resin, such as Ultem (trade 
name). 

[0022] Next, actuation is explained. If Wafer W is received in the installation equipment 10 of the 
processing interior of a room, a processing room will be intercepted and sealed from others. The 
processing interior of a room is maintained at a predetermined degree of vacuum, and if high-frequency 
power with a high frequency is impressed with an up electrode and the gas for etching is introduced 
while impressing high-frequency power to the wafer chuck 1 1 through a blocking capacitor 13 from RF 
generator 14, the plasma of the gas for etching will be generated in the processing interior of a room. It 
converges on the wafer W on the wafer chuck 1 1 with the focal ring 12 of the wafer chuck 11, and the 
plasma performs etching processing to predetermined on the front face of Wafer W. 
[0023] Under the present circumstances, while etching is performed by the attack of the plasma, as for 
Wafer W, that temperature rises. Under the present circumstances, since the wafer chuck 1 1 is cooled by 
the ethylene glycol which flows refrigerant passage 1 1C which constitutes a cooler style, Wafer W is 
cooled through the wafer chuck 11. And work of backside gas performs smoothly heat transfer between 
installation side 1 1 A of the wafer chuck 1 1, and Wafer W, and it maintains to fixed temperature, without 
cooling efficiently and raising Wafer W beyond predetermined temperature. 
[0024] On the other hand, the focal ring 12 of the periphery edge of the wafer chuck 1 1 as well as a 
wafer receives the attack of the plasma, and temperature rises. Under the present circumstances, the 
focal ring 12 and the heat transfer medium 15 formed of conductive silicone rubber with elasticity 
among ring-like installation side 1 IB intervene. And since the focal ring 12 is turned to ring-like 
installation side 1 IB and is pressed with the press means 16, Vertical both sides of the heat transfer 
medium 15 stick with focal ring 12 and ring-like installation side 1 IB. It is very small, though heat 
transfer between the focal ring 12 and the wafer chuck 1 1 is urged, the focal ring 12 is cooled like Wafer 
W, it maintains to the temperature of Wafer W and abbreviation identitas, and a temperature gradient is 
hardly produced among both or there is a temperature gradient. 

[0025] Therefore, the periphery edge of Wafer W cannot be influenced by the temperature of the focal 
ring 12, and can perform fixed etching processing all over wafer W, hole omission nature does not get 
worse like before, or the selection ratio of etching does not get worse. 

[0026] While making the heat transfer medium 15 intervene between the wafer chuck 1 1 and the focal 
ring 12 as explained above according to this operation gestalt, the wafer chuck 1 1 is received in the focal 
ring 12. Press, Since a press means 16 to fix was established, the cooled wafer chuck 1 1 takes heat from 
the focal ring 12 smoothly through the heat transfer medium 15. The focal ring 12 is cooled efficiently 
and there is almost no temperature gradient with the focal ring 12 and Wafer W. Aggravation of the hole 
omission nature in a wafer W periphery edge or the selection ratio of etching can be prevented, the 
periphery edge of Wafer W can be etched into homogeneity like the inside, and the yield can be raised. 
[0027] Moreover, since the heat transfer medium 15 was formed by the elastic member with thermal 
resistance, such as conductive silicone rubber, according to this operation gestalt, ring-like installation 
side 1 IB of the wafer chuck 1 1 and the focal ring 12 can be stuck through the heat transfer medium 15, 
and the cooling effectiveness of the focal ring 12 by the wafer chuck 1 1 can be raised further. Moreover, 
flange 18A to which the press means 16 contacts the top face of 2nd thin- walled part 12B of the focal 
ring 12, Since it has the tubed part material 18 which is caudad prolonged from this flange 18 A, and 
surrounds the wafer chuck 11, and the 2nd screw member 21 which fixes this tubed part material 18 to 
overhang section 1 IB of the wafer chuck 1 1 through the ring-like member 19, With the press means 16, 
the perimeter can be covered and press immobilization of the focal ring 12 can be carried out to ring-like 
installation side 1 IB. Moreover, since the tubed part material 18 which has flange 18 A, and the ring-like 
member 19 were formed by the ceramic with thermal resistance, also under an elevated temperature, the 
focal ring 12 can be fixed stably and high frequency discharge can be prevented certainly. 
[0028] Next, the example of this invention is explained. 

In [example 1] this example, high-frequency power was impressed to the electrode of the upper and 
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lower sides of an parallel monotonous mold, the wafer was etched on the following conditions using 
installation equipment 10, and the hole with a diameter of 0.6 micrometers was formed. The skin 
temperature of the focal ring under etching changed around 50 degrees C, as shown in graph ** of 
drawing 3 R> 3, and it showed the cross section of the hole of the 25th wafer to (b) of drawing 4 . 
Moreover, (a) of drawing 4 shows the cross section of the hole of the 1st (before temperature of focal 
ring rises) sheet when forming a hole to the wafer using the conventional installation equipment 
equipped with a standard focal ring for the comparison. In addition, in (a) of this drawing, and (b), left- 
hand side shows the etching condition of the hole of the core of a wafer, a center shows the etching 
condition of the hole of the mid-position of a core and a periphery, and right-hand side shows the 
etching condition of the hole formed in the location distant from the focal ring 5mm. The installation 
equipment using the focal ring of the result shown in graph [ of drawing 3 R> 3 ] ** and (b) of drawing 
4 to this operation gestalt was able to perform uniform etching processing all over wafer W like (a) 
which shows the hole before a temperature gradient does not almost have the skin temperature of a focal 
ring with the temperature of Wafer W and the skin temperature of a focal ring rises. 
Impression power of an up electrode : 27.12MHz, impression power of a 2000 W lower electrode : 
Spacing of 800kHz and a 1400W vertical electrode : 17mm wafer chuck : Wafer chuck laying 
temperature made from an alumina ceramic: 30 degrees C (however, pars basilaris ossis occipitalis - 20 
degrees C) 

Wafer laying temperature : 50-degree-C focus ring : Focus ring temperature made from conductive 
silicon : Degree of vacuum of the processing interior of a room shown in drawing 3 by graph ** : 5.33Pa 
(=40mTorr) 

The conditions of the gas for etching: C4H8/Ar/02=2 1/5 10/1 l(sccm) [0029] In the example of the 
[example 1 of comparison] book comparison, the hole was formed in the consecutive wafer on the same 
conditions as the case of (a) of drawing 4 . In this case, as the skin temperature of a focal ring showed 
graph ** of drawing 3 , the skin temperature of a focal ring rose rapidly, and the skin temperature of a 
focal ring changed in 200-250 degrees C. Moreover, as shown in (c) of drawing 4 , near the focal ring, 
the hole omission of the hole of the 25th sheet was not carried out, but etching stopped it on the way. ' 
[0030] Drawing 5 is the sectional view showing the important section of other operation gestalten of this 
invention. As shown in drawing 5 , the installation equipment 30 of the processed object of this 
operation gestalt is equipped with the wafer chuck 3 1 which lays Wafer W, and the focal ring 32 
arranged at the periphery edge of this wafer chuck 31, and is constituted according to the equipment 
shown in drawing 1 . The top face of the wafer chuck 3 1 is formed as wafer installation side 3 1 A. Ring- 
like installation side 3 IB is formed in the outside of wafer installation side 31A with a level difference, 
and the focal ring 32 is arranged on this ring-like installation side 3 IB. As shown in drawing 5 , thin- 
walled part 32A which the top-face side lacked is formed in the inner circumference edge of this focal 
ring 32, and the thickness of this thin-walled part 32A is in general equal to the height of wafer 
installation side 31 A. Heavy-gage part 32B of the focal ring 32 is Wafer W and abbreviation flush on 
wafer installation side 31 A. 

[003 1] The above-mentioned focal ring 32 and the heat transfer medium 35 formed in the shape of a ring 
plate between ring-like installation side 3 IB intervene, and this heat transfer medium 35 makes smooth 
heat transfer between ring-like installation side 3 IB and the focal ring 32. This heat transfer medium 35 
is formed of a conductive member with thermal resistance, such as conductive silicone rubber, and is 
stuck on ring-like installation side 3 IB. Therefore, the uniform plasma can be formed on Wafer W by 
making the wafer chuck 31, the heat transfer medium 35, and the focal ring 32 into this potential. The 
clearance is formed between that inner skin and wafer installation side 3 1 A in the condition that this 
focal ring 32 has been arranged at ring-like installation side 3 IB. This clearance is filled up with 
restoration member 3 5 A, the surroundings lump by the clearance between plasma is prevented by this 
restoration member 3 5 A, and it is made to have not damaged the peripheral face and the heat transfer 
medium 35 of wafer installation side 31 A by the plasma. Restoration member 35 A is formed with the 
same ingredient as the heat transfer medium 35, or proper synthetic resin. Restoration member 35 A may 
be formed in the ring configuration which fills a clearance beforehand, or may be buried like a 
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compound. The operation effectiveness according to the installation equipment 10 of the processed 
object shown in drawing 1 also in this operation gestalt can be expected. 

[0032] Drawing 6 is the sectional view showing the important section of the operation gestalt of further 
others of this invention. The installation equipment 40 of the processed object of this operation gestalt is 
constituted according to drawing 5 except the cross-section configuration of the focal ring 42 being 
different from what is shown in drawing 5 . As shown in drawing 6 , thin- walled part 42A which the 
top-face and inferior-surface-of-tongue side lacked, respectively is formed in the inner circumference 
edge of the focal ring 42, and the height of the top face of this thin-walled part 42A is in general equal to 
the height of wafer installation side 41 A. Although the bore of this focal ring is greatly formed a little 
from the outer diameter of wafer installation base 41 A, it is in the condition that there is almost no 
clearance among both. Heavy-gage part 42B of the focal ring 42 is Wafer W and abbreviation flush on 
wafer installation side 41 A. And the heat transfer medium 45 which intervenes between ring-like 
installation side 4 IB and the focal ring 42 is stuck to ring-like installation side 41 B. Moreover, between 
the inner circumference edge of the focal ring 42, and ring-like installation side 4 IB, as shown in 
drawing 6 , a clearance is formed, this clearance is filled up with restoration member 45 A, and the 
plasma has not come to turn between wafer installation side 41 A and the focal ring 42. The operation 
effectiveness according to the installation equipment 10 of the processed object shown in drawing 1 also 
in this operation gestalt can be expected. 

[0033] Drawing 7 is the sectional view showing the important section of the operation gestalt of further 
others of this invention. The attachment structure of the focal ring 52 differs in the installation 
equipment 50 of the processed object of this operation gestalt with the operation gestalt shown in 
drawing 6 . That is, the reinforcing materials 55 who consist of ceramics, such as metals, such as 
aluminum excellent in thermal conductivity, or alumimium nitride, are stuck on the rear face of the focal 
ring 52 through adhesives, such as an epoxy system excellent in thermal conductivity, or a silicon 
system. Therefore, the mechanical strength is reinforced by the reinforcing materials 55 which the focal 
ring 52 becomes from a heat transfer medium. Reinforcing materials 55 have an outer diameter larger 
than the outer diameter of the focal ring 52, and it is concluded by ring-like installation side 5 IB through 
screw member 56A in the part protruded from the focal ring 52. Moreover, passage 51C of backside gas, 
such as gaseous helium, is carrying out opening to ring-like installation side 5 IB. This opening 5 ID is 
formed over the reinforcing materials 55 perimeter, and backside gas is [ D ] full of the space by which 
the closure was carried out by reinforcing materials 55, and it cools the focal ring 52 efficiently by the 
cold energy of the cooled installation base 51. The seal of the opening 5 ID is carried out by O ring 5 IE. 
Furthermore, the periphery edge of the focal ring 52 and reinforcing materials^ 55 periphery edge were 
covered with the covering member 54 made from a quartz, and have protected the peripheral face of the 
installation base 51, the focal ring 52, and reinforcing materials 55 from the plasma by the covering 
member 54. In addition, in drawing 7 , 56B is a screw member concluded to the temperature controller 
style which cools the wafer chuck 5 1 and has heating. The operation effectiveness according to the 
installation equipment 10 of the processed object shown in drawing 1 also in this operation gestalt can 
be expected. 

[0034] In addition, this invention is not restricted to each above-mentioned operation gestalt at all. In 
short, for a heat transfer medium to intervene between a focal ring and a wafer chuck, and what is 
necessary is just made to perform heat transfer between both smoothly. Therefore, a heat transfer 
medium is also good to stick to a ring-like installation side and to lay on a ring-like installation side. 
Even if it sticks to a focal ring, it is not necessary to carry out a focal ring and a heat transfer medium. A 
restoration member can also be attached in a ring-like installation side according to a heat transfer 
medium. 
[0035] 

[Effect of the Invention] According to invention of this invention according to claim 1 to 8, a change of 
the plasma treatment property near the focal ring with time can be lost, and the installation equipment of 
the processed object which can process the whole processed object surface to homogeneity can be 
offered. 
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[Translation done.] 
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